INTRODUCTION
New York State has three distinct black bear ranges (Fig. 1) . The Adirondack range in northern New York is the largest containing 24, 043 square kilometers (9, 283 square miles) and an estimated population of 3, 500 bears. The smallest is the Allegany range containing 1,168 square kilometers (451 square miles) and is a peripheral area of a major range centered in northwest Pennsylvania (Sauer and McCaffrey 1965) . The Catskill bear range contains 3, 280 square kilometers (1, 270 square miles) and an estimated 200 bears. This range is located in southeastern New York between 95 and 160 kilometers (60 and 100 miles) from metropolitan New York City and is within easy access of its 16 million people.
A decline in the average hunter take in recent years prompted an assessment of the harvest statistics by town which revealed the possible existence of two sub-populations.
The northern population centering in western Greene and Ulster Counties (Fig. 2) appeared isolated from the southern population by a series of towns where there was no take or a sporadic take. When the take was separated into two areas and examined, it appeared the majority of the decline occurred in the northern area. The southern area, while yielding a smaller take, appeared to maintain its population rather than to decline. This area is also contiguous with a larger area in Pennsylvania which has always supported bear populations.
A study was planned to determine the present status of the Catskill black bears and to prepare a policy for future management.
MATERIALS AND METHODS
Each hunter taking a bear during the regular big game hunting season (held during late November and early December) was required to report his bear to the New York State Department of Environmental Conservation via a toll free telephone answering service within 48 hours (Miller 1971) . Upon notification of a Catskill kill, a Department employee interviewed the hunter and whenever possible examined the bear carcass for basic biological data. This included removing a premolar, normally a first upper premolar, for sectioning and aging by cementum layering (Sauer et al. 1966 ). These examined bears were considered the 'legal take' for 1970 through 1973. The 1969 'legal take' was by hunter reports only. The initial study was planned to last from three to five years depending on the number of bears examined and/or captured. Funding difficulties prevented the study from reaching even half its planned expenditures and thus severely hampered the successful completion of the objectives.
Study Area
For the purpose of this study the Catskill Region is described as Delaware, There is no doubt that other mortality has gone undetected. It is unlikely, however, that these deaths would exceed the hunting mortality. The legal hunting take is essentially complete although a few may have gone unreported.
Variable hunter harvests are due to availability rather than fluctuating bear populations. This is indicated by the extremely low take in the northern Catskills in 1972, which was accompanied by unusually early cold weather and deep snows just prior to the opening day of the season. The combination of possible early denning and restricted hunter access lessened hunter-bear contacts and reduced the legal take.
The age and sex composition of the hunter take 1970-73 inclusive (Table 2) Sex ratio variations occurred in the Northern Zone also, but not in such extreme proportions. Cubs are represented in the legal take despite the fact that they were technically illegal. This subject will be discussed later.
The high recovery rate of Catskill bears is indicated by the recovery rate of tagged bears. In the southern Catskills where the most tagging took place, 10 out of 27 bears died during the first fall following tagging (37. 0 percent). Of those that were yearlings when tagged, seven out of nine died during the first fall (77.7 percent). Decreased mortality among older bears was also apparent. Three of nine bears aged two and three years old died (33. 3 percent) and all nine bears five years old and older survived the first fall after tagging. Only six bears were tagged in the northern Catskills and one of these died during the first fall (16. 7 percent). Hunters killed 91 percent of the tagged bears. These mortality rates depend on the assumption that all bears not recovered survived the first fall. Realistic populations were calculated ( Table 4 ) by assuming that the dead bears in the minimum 1969 population were in proportion to the frequency of bears 41/2 years and younger in the observed age composition ( Table 2 ). The realistic population should then account for bears alive in 1969 and yet to be recovered. Some, but not all, would be the tagged bears used in the minimum population calculation (Table 3) As expected most of the bear kill locations were in those towns with greater than 60 percent forest and brush and less than 3. 9 people per square kilometer (10 people per square mile) (Fig. 2 and Fig. 3 ). For unknown reasons several towns in southeastern Delaware County which fell into this high forest density-low human population category showed few bear kills indicating little or no resident black bear population.
Population Size
Occupied bear range was considered to be those areas with a high density of hunter kills. Outlines of the Northern Range and Southern Range were made using plots of the kills and excluding areas with high human populations or intensive farming (Fig. 2) . Bears killed outside the range thus defined were considered occupying marginal range or as transient animals. Within these broad ranges there may be areas without resident bear populations, but the extent of these areas cannot be determined without data on where forested land exists within each town. 
The Cub Law
In the course of the Catskill Bear Study, it was discovered that 7. 0 percent of the hunter harvest were cub bears despite a 1938 law which prohibits the shooting of 'bears less than one year old'. This figure is considered low because of documented claims that hunters shoot cubs or small bears and leave them in the woods for fear of prosecution.
Interviews with hunters revealed a problem with field application of this law. Most hunters attempted to identify cubs on a weight basis, usually considering all bears less than 45 kilograms (100 pounds) to be cubs. Field dressed weights taken of bears killed during the study showed this kind of estimate to be unreliable. The weights of the six cubs weighed, three males and three females, ranged from 20 to 34 kilograms (44 to 76 pounds). Both the lightest and heaviest cubs were females. The heaviest cub was 25 kilograms (55 pounds) less than the mean weight of yearling males, but heavier than three yearling females and only 1. 7 kilograms (4 pounds) less than the lightest two-year old examined. Because of this overlap in weights among the various age classes it is understandable that hunters found it difficult to identify cubs in the field.
Mortality rates of the Catskill bear-population show the futility of attempting to protect cubs. Mortality in young bears is high, despite the law. As stated, cubs make up 7. 0 percent of the harvest which, compared to 11. 0 percent of the Adirondack harvest where the cub law was repealed in 1956, proves the inadequacy of this provision. Once breeding age (3 years and up) is reached, mortality drops substantially.
If the aim of the law is to increase the bear population, a more reasonable approach would be to protect the breeding age females, perhaps protecting sows with cubs. The cub law which casts doubt on the legality of possessing dead animals should be eliminated.
DISCUSSION
This paper has presented the interim findings of the Catskill Bear Study and has attempted to draw some tentative conclusions about population dynamics, population size and geographic extent. The future of the Catskill black bear populations will depend upon future management action. There appear to be two major courses of action which may be used for effective management: (1) promotion of land use patterns which perpetuate wild land and minimize disturbance by man; and (2) promulgation of hunting regulations which will reduce the effect of hunting on bears if it is established that a higher population is desirable. The negative socioeconomic qualities of bears are not currently a major problem in the Catskills, probably because of the relatively low bear population densities and restricted human development in bear range. If bear populations are allowed to increase without suitable wild land available, bearhuman conflicts are bound to increase.
